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(54) Water purificaion plant 

(57) A water purification plant for a swimming pool 
(1 ) is provided with a filtering apparatus having a filtering 
circuit in which a filter (4) and a pump (3) are incorpo- 
rated and via which water from the swimming pool can 
be circulated. In a further circuit arranged parallel to at 



least a part of the filtering circuit, a UV reactor (8) is in- 
corporated. Further, supply members (9) for an oxidizing 
and disinfecting agent are present. The oxidant in the 
UV reactor is introduced into the water flowing through 
said reactor. 
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Description 

[0001] The present invention relates to a water purifi- 
cation plant for a swimming pool, provided with a filtering 
apparatus having a filtering circuit in which a filter and 5 
a pump are incorporated and via which water from the 
swimming pool can be circulated, and with a further cir- 
cuit which is arranged parallel to at least a part of the 
filtering circuit and in which a UV reactor is incorporated, 
and with supply members for an oxidizing and disinfect- 
ing agent. The further circuit can be arranged parallel to 
the entire filtering circuit as well as to only a portion 
thereof, while the parallel circuit can further terminate in 
the filtering circuit itself as well as in its own connection 
to the swimming pool. 

[0002] Such water purification plants are known. Typ- 
ically, chlorine or chlorine compounds are added to the 
water in the swimming pool. Apart from acting as disin- 
fectant, chlorine has an oxidizing action. It reacts both 
to humic acids in the make-up water, involving the for- 
mation of chlorinated organic hydrocarbons, and to or- 
ganic components such as urea, creatinine and the like, 
introduced into the water by swimmers, involving the for- 
mation of chloramines. For that reason, apart from the 
amount of chlorine required for disinfecting, an addition- 
al amount of chlorine usually has to be added to com- 
pensate for the oxidizing or chlorinating action of the 
chlorine. In order to limit the addition of chlorine, be- 
cause of the undesired formation of chlorinated organic 
hydrocarbons and chloramines, it has earlier been pro- 
posed to have the oxidation take place by means of 
ozone. Since this is a toxic gas whose remainders still 
have to be removed separately, the use thereof causes 
great problems in practice. Moreover, in that case, chlo- 
rine for disinfecting the pool water has to be added nev- 
ertheless. 

[0003] Further, there is known a purification of pool 
water where the UV reactor is not incorporated in a sep- 
arate parallel circuit, but in the filtering circuit, while, al- 
so, the organic components are oxidized by means of 
hydrogen peroxide, while disinfection is effected by 
means of the UV reactor. Although at high concentra- 
tions, hydrogen peroxide may serve as oxidizing and 
disinfecting agent, and a UV reactor would even be su- 
perfluous, such high concentrations in the swimming 
pool water are-highly undesirable, in particular for swim- 
mers. However, at low concentrations, insufficient oxi- 
dation as well as insufficient disinfection takes place. A 
possible solution could be provided by causing the res- 
idence time of the circulating water in a hydrogen per- 
oxide reactor incorporated in the filtering circuit to be 
very long and causing the residence time in the swim- 
ming pool to be very short. However, this meets with 
practical drawbacks, since such hydrogen peroxide re- 
actor would have to be particularly large, which would 
involve unacceptably high costs. 
[0004] The use of the combination of a U V reactor and 
ozone as oxidant in a water purification plant as de- 



scribed in the preamble is also known per se. In that 
case, air is fed into the UV reactor, from which, under 
the influence of the UV radiation, ozone is obtained in 
situ; the ozonized air is passed through the water flowing 
through the UV reactor. However, the oxidizing action 
hereof proves to be very slight. 

[0005] The object of the invention is to remove the 
above-mentioned drawbacks, or at least to reduce them 
to a considerable extent, and to provide a water purifi- 
cation plant wherein, in an efficient manner, both an ox- 
idation of organic compounds introduced into the water 
and a sufficient disinfection of the water is obtained, 
while this no longer requires the addition of chlorine or 
other undesired substances in high concentrations, al- 
though this may in fact be desired sometimes, in partic- 
ular in the case of an insufficient disinfection. 
[0006] To realize this object, in a first embodiment, the 
water purification plant as described in the preamble is 
characterized in that the oxidant in the UV reactor is in- 
troduced into the water flowing through this reactor. 
[0007] In a second embodiment, relating to a water 
purification plant for a swimming pool, provided with a 
filtering apparatus having a filtering circuit in which a fil- 
ter and a pump are incorporated and via which water 
from the swimming pool can be circulated, this object is 
realized in that in the filtering circuit, a UV reactor is in- 
corporated, while further, supply members for an oxidiz- 
ing and disinfecting agent are present, the oxidant in the 
UV reactor being introduced into the water flowing 
through said reactor, and supply members for an addi- 
tional disinfectant, such as chlorine, all types of chlorine 
compounds and silver salts, etc. 
[0008] The oxidant is introduced into the UV reactor 
into the water flowing through this reactor. This can take 
place in the UV reactor itself, but also in the further cir- 
cuit therefor, i.e. after the division in the filtering circuit. 
This may involve the addition of an excess of oxidant to 
the water; indeed, because the water, after having 
passed through the further conduit, is mixed with the wa- 
ter from the filtering circuit, while the oxidant concentra- 
tion can be substantially reduced by dilution, swimmers 
will yet not be troubled by the added oxidant. Preferably, 
an oxidant is used whose oxidizing action is promoted 
under the influence of UV radiation. 
[0009] Further advantages of the water purification 
plant according to the invention reside in the fact that 
the discharged water contains fewer chlorinated com- 
pounds, which renders the various organic compounds 
more readily biodegradable, while, further, less make- 
up water needs to be added. These advantages mean 
a lesser burden to the environment. 
[0010] Instead of passing in situ-formed ozone 
through the water, which yields a poor oxidation, a direct 
supply of an oxidant to the water is particularly favora- 
ble. In that respect, it is important that the oxidant be 
water-soluble, i.e. sufficiently soluble to effect an effi- 
cient oxidation. 

[0011] In particular, on the outlet side of the filter, a 
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distribution element is present, via which a fraction (1-cc) 
of the pool water, wherein a lies approximately in the 
interval of from 0.03 to 0.5, more in particular from 0.05 
to 0.2, and is preferably about 0.1, is directly returned 
over the filter conduit to the swimming pool and the rest 
of the poo! water is returned to the swimming pool over 
the further circuit with the UV reactor. By subjecting, for 
instance, only 0.1 of the amount of circulated water to a 
direct oxidation, a very high concentration of oxidant can 
be introduced into the further circuit. After that, a dilution 
with 0.9 part of the circulated water takes place. 
[0012] Further, it is particularly favorable when in the 
further circuit, on the inlet side of the U V reactor, make- 
up water is introduced. Indeed, when make-up water 
has to be added, as is necessary in practice, this will 
preferably take place where the high concentration of 
oxidant is added, because of the humic acids present in 
the make-up water. 

[0013] As stated, through the features according to 
the invention, high concentrations of oxidant can be 
used without swimmers in the pool being troubled there- 
by. The concentration of active oxygen equivalents of 
the added oxidant will then be higher than the concen- 
tration of active oxygen equivalents of oxidizable organ- 
ic compounds which is averagely introduced into the 
pool water by make-up water and by swimmers. In this 
respect, it is favorable when the concentration of active 
oxygen equivalents of the added oxidant (which can, for 
instance, be determined by means of potassium per- 
manganate) is higher by a factor 2 to 100 and in partic- 
ular 2 to 20, than the concentration of active oxygen 
equivalents of oxidizable organic compounds which is 
averagely introduced into the pool water by make-up 
water and by swimmers. In this manner, due to the high 
concentration of the oxidant in the second filtering cir- 
cuit, an optimal oxidation of the oxidizable organic com- 
pounds introduced into the pool water is obtained, while 
this process proceeds considerably faster than in the 
case where the UV reactor were included in the first fil- 
tering circuit and the oxidant were injected therein. Fur- 
ther, in connection with the set UV radiation intensity, a 
disinfection (bacteriological equilibrium situation) can 
be realized. 

[0014] Preferably, the oxidizing and disinfecting agent 
is formed by a peroxide compound, in particular hydro- 
gen peroxide. Moreover, additionally, to meet any legal 
requirements concerning a prescribed degree of disin- 
fection, a disinfectant, such as chlorine, all types of chlo- 
rine compounds and silver salts, etc., can further be 
added via means present for that purpose. 
[0015] The invention will be specified with reference 
to the accompanying Figure, which schematically 
shows the water purification plant according to the in- 
vention. 

[0016] The Figure shows a swimming pool 1 having a 
filtering circuit 2 incorporating a pump 3 and a filter 4. 
Arranged parallel to a part of this filtering circuit 2, via 
distributing elements 5 and 6, is a further circuit 7, which 



circuit 7 incorporates a UV reactor 8 and means 9 for 
the supply of make-up water over the conduit 1 0. The 
UV reactor 8 comprises an injector via which an oxidant, 
supplied over a conduit 11, is introduced into the water 
5 flowing through the UV reactor. As oxidant, hydrogen 
peroxide is opted for. Further, the arrow 12 indicates the 
conduit via which an additional amount of a disinfectant 
can be added to the swimming pool water. 

10 Example: 

[0017] It is assumed that via the distributing element, 
0.1 part of the circulated amount of water is passed 
through the circuit 7 and 0.9 part hereof is passed 

15 through the filtering circuit 2. 

[0018] When it is assumed that averagely, per swim- 
mer, about 2 m 3 should be circulated over a day of 8 
hours, and that per day, 500 swimmers use the swim- 
ming pool, the total water circulation flow rate is 125 m 3 / 

20 hour, so that the flow rate of the water flowing through 
the circuit 7 is 12.5 m 3 /hour and that of the water that is 
directly returned to the pool is 112.5 m 3 /hour. 
[001 9] If it is further assumed that averagely, not con- 
sidering the supply of make-up water, about 0.2 g of ac- 

25 tive oxygen equivalents of oxidizable organic com- 
pounds is introduced into the water per swimmer over 
a day of 8 hours, this is about 1 2.5 g/hour for 500 swim- 
mers per day. This means that in the UV reactor, at least 
1 g/m 3 of oxidizable organic compounds has to be oxi- 

30 dized in order to keep the concentration thereof in the 
pool constant. Through the addition of an excess of hy- 
drogen peroxide at the inlet of the UV reactor, for in- 
stance 10-20 g/hour, there is realized at the inlet of the 
UV reactor a hydrogen peroxide concentration of 10-20 

35 g/m 3 or 10-20 mg/liter - assuming that no notable de- 
composition of hydrogen peroxide takes place in the fur- 
ther circuit and the pool - and a virtually optimal oxidation 
of the oxidizable organic compounds introduced into the 
water by the swimmers proves to be possible in about 

40 0.5 hour, while the concentration of the hydrogen per- 
oxide in the swimming pool is sufficiently low for the 
swimmers not to be troubled thereby. To achieve a dis- 
infecting situation under these conditions, apart from the 
amount of hydrogen peroxide required for optimal oxi- 

45 dation of said organic compounds, a relatively slight 
amount of chlorine should be added. Typically, this is 
even prescribed by law. Upon decomposition of hydro- 
gen peroxide in the further circuit and in the pool, a com- 
pensation should be provided therefor in the dosing of 

50 the hydrogen peroxide. 

[0020] The invention is in no way limited to the em- 
bodiment represented hereinabove, which shows the 
water purification plant only schematically, and not to the 
exemplary embodiment here described. The invention 

55 comprises all possible modifications hereof, of course 
in so far as they fall within the protective scope of the 
following claims. 



3 



5 



EP 1 057 784 A1 



6 



Claims 

1. A water purification plant for a swimming pool, pro- 
vided with a filtering apparatus having a filtering cir- 
cuit in which a filter and a pump are incorporated 5 
and via which water from the swimming pool can be 
circulated, and with a further circuit which is ar- 
ranged parallel to at least a part of the filtering circuit 
and in which a UV reactor is incorporated, and with 
supply members for an oxidizing and disinfecting 10 
agent, characterized in that the oxidant in the UV 
reactor is introduced into the water flowing through 
said reactor. 

2. A water purification plant for a swimming pool, pro- 1$ 
vided with a filtering apparatus having a filtering cir- 
cuit in which a filter and a pump are incorporated 
and via which water from the swimming pool can be 
circulated, characterized in that in the filtering cir- 
cuit, a UV reactor is incorporated, while further, sup- 20 
ply members for an oxidizing and disinfecting agent 
are present, the oxidant in the UV reactor being in- 
troduced into the water flowing through said reactor, 
and supply members for an additional disinfectant, 
such as chlorine, all types of chlorine compounds 25 
and silver salts, etc. 

3. A water purification plant according to claim 1 or 2, 
characterized in that the oxidant is water-soluble. 

30 

4. A water purification plant according to any one of 
the preceding claims, characterized in that on the 
outlet side of the filter, a distribution element is 
present, via which a fraction (1-a) of the pool water, 
wherein a lies approximately in the interval of from 35 
0.03 to 0.5, more in particular from 0.05 to 0.2, and 

is preferably about 0.1, is directly returned over the 
filter conduit to the swimming pool and the rest of 
the pool water is returned to the swimming pool over 
the further circuit with the UV reactor. *o 

5. A water purification plant according to any one of 
the preceding claims, characterized in that in the 
further circuit, on the inlet side of the UV reactor, 
make-up water is introduced. 45 

6. A water purification plant according to any one of 
the preceding claims, characterized in that the con- 
centration of active oxygen equivalents of the add- 
ed oxidant is higher than the concentration of active so 
oxygen equivalents of oxidizable organic com- 
pounds which is averagely introduced into the pool 
water by make-up water and by swimmers. 

7. A water purification plant according to claim 6, char- 55 
acterized in that the concentration of active oxygen 
equivalents of the added oxidant is higher by a fac- 
tor 2 to 100 and in particular 2 to 20, than the con- 



centration of active oxygen equivalents of oxidiza- 
ble organic compounds which is averagely intro- 
duced into the pool water by make-up water and by 
swimmers. 

8. A water purification plant according to any one of 
the preceding claims, characterized in that the oxi- 
dizing and disinfecting agent is formed by a perox- 
ide compound, in particular hydrogen peroxide. 

9. A water purification plant according to any one of 
the preceding claims, characterized in that addition- 
ally, a disinfectant, such as chlorine, all types of 
chlorine compounds and silver salts, etc., can be 
added via means present for that purpose. 
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